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TEXACO PETROLEUM PRODUCTS 





You'll have more fun afloat with your 
outboard when you use Texaco Fuels 
and Outboard Lubricants — especially 
made to assure quick, easy starts and 
smooth, dependable operation. 

Texaco Outboard Motor Oil keeps 
plugs clean for fat, hot sparks... keeps 
rings free and ports clear. Motors start 
easier, run cooler and more smoothly. 
For underwater gears and bearings, use 
Texaco Outboard Gear Lubricant — it’s 
waterproof, gives real protection. 

For maximum power, fuel your motor 





with Texaco Marine White or ‘Texaco 
Fire-Chief Gasoline. Both contain easy- 
Starting constituents... both give 
quieter, smoother operation . . . will not 
form gum. 

Your Texaco Waterfront Dealer will 
gladly give you a copy of the helpful, 
16-page booklet ‘Carefree Outboard- 
ing” illustrated above. Let him help you 
get the most out of your outboard. The 
Texas Company, Marine Sales Division, 
135 East 42nd Street, New York 17, 
New York. 
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OUTBOARD MOTORS 


Care and Lubrication 


OW OF'TEN it is the small things that have a 
profound influence on future events. For 
lack of a dish of ice cream the present day 

sherman and camper is able to relax in his boat 
ind let an outboard motor propel him to his des 
nation. 

The story is that Ole Evinrude, a young Mil- 
yaukee machinist, had to row lake and 
ack to fulfill the desire of his fiance for some ice 
team. Upon his return (with a somewhat soggy 
ackage), there was in his mind a firm conviction 
hat there should be a “better way.” He applied 
is ingenuity to his problem, and in 1910 he pat 
ented the forerunner of the present day outboard 
motor. How well he designed his motor ts evi- 
lenced by the fact that the modern outboard motor 
as changed comparatively little. There have been, 
0 be sure, increases both tin the number of cylin- 
lers and the amount of power which outboards are 
apable of delivering, and mechanical refinements 
n bearings and metals that make the light weight 
nodels now available a huge improvement over the 
original. But even the multi-cylinder descendant 
nccepted so casually today still shows the charac- 
teristics of the original. 

It might be well to mention that although out 
voards are the principal topic of discussion, there 
je many other applications where the 2-cycle en 
sine has answered an important need. This would 
nclude their for electric 
lawn mowers, 


across a 





use as a power source 


senerators, water pumps, blowers, 
Ihe operation and lubrication of 
the engine remains the same although changes in 
lesign may be indicated due to certain limitations 


Also, 


chain saws, etc. 


1ot encountered with the outboard. due to 


t2 





the fact that cooling water is often not readily avail- 
able, shore’ engines rely more often on air 
cooling. The power output is generally small, usu 
ally having a maximum of 10 horsepower. 


4-CYCLE OPERATION 


Outboards employing the 4 stroke cycle are 
available, although they are much less common than 
those employing the 2 stroke cycle. The 4 stroke 
cycle engine operates exactly like the engine in an 


these 


automobile and requires two complete revolutions 
of the engine crankshaft to complete the full cycle. 
On the first upward movement of the piston, the 
fuel mixture is compressed and at the proper instant 
the spark plug fires. The power derived from com- 
bustion of the air-fuel mixture is imparted to the 
piston to force it down for the completion of one 
revolution. The exhaust gases in conjunction with 
proper valve timing are forced out of the combus- 
tion chamber on the next upward movement of the 
piston and on the next downward movement the 
new fuel charge is admitted to the combustion 
chamber. This new charge is compressed, fired, and 
exhausted as the cycle repeats. The 4 stroke cycle 
engine is splash lubricated by the oil in the crank- 
and as in the automobile the quantity and 
quality must be checked and the oil changed 
regular intervals, 25 hours being a normal drain 
period in outboard service. 


2-CYCLE OPERATION 
There are several important differences between 
the operation of the 4 stroke cycle outboard and 
the 2 stroke cycle outboard motor. The 2 stroke 
cycle engines, usually referred to as “two-cycle” for 


Case, 
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system. A — intake 
- combustion cham 
spark plug. 


Figure 1 — Showing 2-cycle engine 3 port 


B — crankcase, C — by pass port, D 
ber, E — exhaust port, F piston, G 


port, 


simplicity, turn over at more revolutions per min 
ute, usually 3500 to 5000, fire on every revolution 
and are lubricated by the oil which is mixed with 
and carried by the fuel. By utilizing these differ 
ences the designer has simplitied the design so 
that the the 4 stroke cycle engine have 
been eliminated, the ignition system has been made 
more compact and lubrication has been accomp- 
lished without a complicated lubricating system 
employing a pump and reservoir. 


valves of 


The overall saving 
tion lubricating 
number of power strokes per revolution, produce a 
power unit of light weight and simple design that 
has been extremely useful both commercially and 
for the sportsman. As the same problems of ad 
mitting the fuel and exhausting the burned gases 
must be accomplished in one complete revolution 
of the crankshaft, a different method approach 
must be used in these engines. 
tained by using the movement of the piston in con 
junction with a suitably arranged system of ports in 
the cylinder A study the diagram out 
lines the manner in which the arrangement of ports 
permits the cycle to be utilized. See Fig. 1 


in moving parts, by elimina- 


ot systems, and by increasing the 


This objective ts at 


walls of 


The upward movement of the piston (compres- 
sion strokes) first closes by-pass port “C’’, then 
after a very short interval exhaust port “E”. The 
continued upward movement of the piston com 
presses the fuel, air and oil mixture in cylinder 
‘D". Near the top of the stroke a partial vacuum 


has been established in the crankcase and as the 


intake port “A” is uncovered the fuel flows and 

drawn into the crankcase from the carburetor. 
After firing, the piston is forced down (power 
stroke) closing intake port “A” and the mixturc 
now in the crankcase is compressed due to the 
further downward movement of the piston. Ex 
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haust port “E” is opened near the end of the 
strokes to vent the spent gases, and by-pass Port 
“C” ts opened to admit a new charge. 
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The com- orad 


pressed fuel mixture in the crankcase, entering the dors 


cylinder for the next revolution, also aids in sweep: 
ing out the combustion chamber and a new cycle is 
started. 

The use of ports as described above is but one 
way of controlling the fuel mixture charge to the 
crankcase. It may be admitted through the crank 
shaft using its rotation as a means of valving the 
fuel mixture, through a leaf spring valve actuated 
ed the nag —— in the crankez asc, by a 





otating disc, or by poppet valves ed by 
pra 0 le cams. See figures 3 and 4 for two of 


these alternate methods. 

The amount of the oil to be mixed with thc 
gasoline varies somewhat from one make of engin 
to another generally being ly to 94 of a pint of oil 
per gallon of for normal usage. Th 
amount may vary depending on the type of 
service in which the motor is to be employed - 


gasoline 
also 
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Figure 2 — Exterior view of Lauson 4-cycle outboard motor. 
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j 
s oil being required for light work, such as troll 

- g, to double or triple the amount of a heavier 
Brade ‘Oil for heavy duty, such as racing. The fac- 
qors affecting the choice of an oil will be covered 
nore fully later in this article. 

There is a wide variation in the size and power 
leveloped by these engines ranging from 114 to 
{0 horsepower, that enables them to be of service 
(0 the sportsman as well as answering the 
‘those engaged in commercial enterprises. During 
the recent war, this variation of power available 
proved enormously useful to the armed forces in 
the propulsion of various sizes of craft. 

The fly wheel at the top of the outboard which 
is mounted on the vertical 
crankshaft several 


purpose Ss. 


needs 























SEIVeS 


(a) Itanswersasaplace [Dp ron 


for applying the starting Wn we 
impulse (in this case, by a : 


a rope or wire cable which 
may or may not have a 
spring-loaded rewind), 


for turning the engine 


wer when starting. 

(b) ts 
the piston 
compression 











inertia 
through 


Carries 
the 














stroke and 


lessens any unevenness 
that would otherwise re 


sult. 

c) It may also be used 
to carry the 
the magneto. 


magnets of 


IGNITION SYSTEM 

The spark for these en 
gines is furnished by a 
magneto, the permanent 
magnet necessary for this 
type of ignition is usually 
but not always attached to the fly wheel. 


’ As the 
crankshaft and flywheel rotate the poles of the mag- 

pass the core poles of the ignition coil and set 
up an induced magnetic field in the coil. The elec- 
tric current thus formed flows through the primary 
winding and across the breaker points building up 


a large magnetic field. When the breaker points 
separate the primary current is interrupted and the 
collapsing magnetic field induces a high voltage 
current in the secondary winding (this secondary 
winding is made up of a large number of turns of 
h increases the voltage over that of 
The high voltage current induced in 


hne wire whic 
the primary). 
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the secondary winding is carried to the spark plug 


where it produces a spark as the current jumps be 
tween the electrodes. 

The operation of outboard motors 

dependent upon the satisfactory functioning of 
spark plugs and as might be imagined both the oil 
and the plug used may materially affect the results 
There is a wide range of plugs from hot to cold 
that enables the owner to find the one best suited 
to the conditions under which his own motor is 
operated. The plugs originally supplied by the 
manufacturer are generally the most satisfactory 
under normal operating conditions, but a “colder” 
plug may prove more advantageous, 1f the motor 
is run wide open for long periods. The installation 
of a “colder” plug may also aid in stopping pre- 
ignition, identified by the fact that the engines 
continue to fire when the plug is momentarily cut 
out or grounded, or which is noted as 
power or slowing down of the motor. When pre- 
ignition occurs a condition exists in which com- 
bustion is initiated before and by some means other 
than the regularly timed spark at the plug. Pre-igni- 
tion is generally caused by localized overheating at 
some point such as spark plug electrodes, high 
spots on the piston or cylinder head or carbon de- 
posits. The result of pre-ignition is to increase the 
work of the compression stroke, irregularly de- 
crease the net power, subject the engine to exces- 
sive pressures and temperatures, and if allowed to 
continue it will crack or erode the spark plug porce- 
lain and electrodes, or burn the piston. 


Satisfactory 


loss of 


f Champion Motor Company 


Figure 3— Showing method by which fuel mixture is 
taken into crankcase of the Champion Outboard Motor 
via the two ports in the crankshaft journals. These ports 
lead thru the crankcase throw into the case and permit per- 
fect timing and lubrication of upper and lower main crank- 
case bearings with oil carried by entering fuel mixture. 


plug that is too cold will cause hard starting 
and poor idling and may be identified when the 
plug is wet upon removal or fouled with a black 
gummy deposit. A “hotter” plug will tend to elim- 
inate smoking and fouling that is sometimes en- 
countered when trolling for long periods. 

The spark plug manufacturers have been very 
conscious of the problems inherent in this type ot 
engine and considerable work has been done and 
is still being done to extend the service life of the 
plug and to improve the performance of 2-cycle 
engines. Plugs are becoming available to a limited 
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Figure 4 — Showing how poppet valve actuated by cam on 
crankshaft controls the entering fuel mixture in the Martin 
Outboard Motor. 


extent which cost somewhat more initially but more 
than pay for themselves in length of service and 
efficiency. 

A bridged spark plug may be cleaned in an 
emergency by scraping the electrodes and resetting 
the gap to .025”. Other types of fouling or plug 
failure do not respond to such simple methods and 
replacing the plug is generally a more satisfactory 
solution. 

FUEL SYSTEM 

The fuel system is not complicated in most out 
boards but the proper mixing of the fuel and lubri 
oil cannot be overemphasized. It does not 
matter greatly whether the fuel is poured into the 
proper amount of oil in the mixing container or 
the reverse. Thorough mixing, however, is impera 
tive. For most satisfactory results, mixing should 
be done in a separate container and the mixture 
then strained through a fine mesh screen into the 
fuel tank to remove water and dirt that otherwise 
might enter the tank and become a source of 
trouble. Improper mixing can lead to failure of the 
motor. If lubricating oil enters the system in too 
large amounts, the engine is hard to start, the ex- 


cating 
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haust 1s smoky and the plugs become fouled, 1¢§ 
the fuel has little oil the engine will start 
easily enough, but will shortly overheat due tof 
metal to metal contact and increased friction iy, 
ing the piston to score or seize and a ruined engine 
may result. | 





too 


Rambla, Mis ei 


The sketch in Fig. 5 shows a carburetor de. & 
signed by one manufacturer to obtain dual car 
buretion and satisfactory fuel flow under all con- 
ditions. 

In some carburetors there is incomplete mixing 
when the velocity in the large manifold becomes 
too low and the gasoline vapors (in some cases 
liquid) tend to pocket or scttle out of the fuel-air 
mixture. In the model shown, this is prevented by 
shutting off the high speed carburetor completel, 
at low speeds and operating off of the small mani 
fold and maintaining a high velocity. To further 
maintain good vaporization the low speed manifold 
is run through the exhaust manifold where it picks 





























, vaio? 


Figure 5 — Sketch of carburetor designed for dual carbure- 
tion under various speed conditions as used in Flambeau 
Outboard Motor. 1) High speed adjustment. 2) Low speed ad- 
justment. 4) High speed intake. 5) Low speed intake. 6) High 
speed gas jet. 7) Low speed gas jet. 8) Overflow from float 
bowl. 9) Intermediate gas jet. 10) Intermediate needle ad- 
justment. 11) Butterfly valve. 12) Cylinder third ports. 13) Ex- 
haust heat. 15) Gas shut off valve. 16) Priming pin. 21) Ac 
celerating well. 22) Needle seat and standpipe. 23) Gasoline 
level. 
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Johnson Mot 


Courtesy of 


Figure 6 — Water pump with rubber vanes used in Johnson 
outboard motors. 


up heat. By having the dual carburetors the adjust 
ment that would normally be for low speeds is not 
perable until reaching intermediate speeds and it 
thus becomes an intermediate speed adjustment 
The essential difference with this system is that the 
carburetor does not load up (rich mixture) at low 
speeds, and an auxiliary supply of gasoline is pro 
vided for acceleration as is done in the usual auto 
mobile carburetor by the accelerating pump. 

Acceleration is accomplished simply by using 
the U tube formed by the standpipe (22) and pas 
sage (21) while the throttle valve is closed. Gaso- 
line passing the adjusting valve fills the U*tube to 
float chamber case level (23). When the throttle is 
opened the contents of the U tube is emptied into 
the manifold through jet (9). This supplies the 
gasoline for the air passing the high speed jet (6) 
before the gas begins to come from this jet. 


COOLING SYSTEM 


Most outboards are water cooled and various 
methods of securing adequate circulation and cool 
ing are employed satisfactorily. In one case, a scoop 
aft of the propeller takes in the water and forces 
it upward around the cylinders. In this method a 
vent in front of the propellers forms a modified 
vacuum and the combination of the two combines 
to complete the circulation throughout the system 
In other cases a positive displacement pump or a 
centrifugal pump is attached to the driveshaft. 
These pumps force water through the cooling sys 


tem and their longevity depends upon the condi- 


ATION 


tions to which they are subjected. Operation under 
Hood conditions where large amounts of silt are 
encountered is particularly hard on some pumps. 
The vanes of the pump may be made of either 
metal, composition or rubber. (See Fig. 6.) In 
almost all cases the flow of water is upward around 
the cylinder and out of the discharge which ts lo 
cated either in the exhaust or has separate piping 

One system is shown in Fig. 8. It should be 
noted that there are in effect two cooling systems, 
and the amount of coolant passing through the 
motor is controlled by the speed of operation. 
Water enters the gear housing at A, passes through 
a two-stage centrifugal pump and rises to the top 
of the pump housing. At B the water enters two 
holes in an extruded tube and rises to the power 
head. At C it passes each side of the lower journal 
bearing which is subjected to heat from the exhaust 
system and into the cylinder. Two tubes pass in 
parallel around the cylinder bores in opposite direc 
tions to insure most uniform heat distribution, and 
back into another extruded tube running down 
ward. One tube empties into the atmosphere 
through an exhaust chamber at D. The other 
mpties nearer the water line at L. 

Both of these cooling circuits operate at high 
speed when the pump is working at maximum 





Courtesy of 


West Bend Aluminum Company 


Figure 7 — Exterior view of 6 H.P. De Luxe Elgin Outboard 
Motor. 
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pressure. At approximately 700 rpm the pump head 
drops to a point where the circuit terminating at D 
loses its syphon. At D the exhaust gases are mixed 
with water which tends to silence them as they leave 
the port thus the loss of water at D provides greater 
exhaust relief for idling. It is advantageous to run 
the cylinder slightly hotter at idling speed and the 
loss of water in one tube raises the cylinder tem 
perature. 

The tube which continues to cool the motor at 
low speed, terminating at E continues to carry water 
even at very low idling speeds because it comprises 
an almost complete syphon circuit. 





PEON 





Figure 8 — Some Evinrude Outboard Motors use a cooling 
system with dual tubing which furnishes varying amount of 
coolant for different operating conditions. 
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POWER TRANSMISSION AND 
CLUTCH 

The power derived from the engine is trans. 
mitted from the vertical drive shaft, through a 
pinion gear mounted on the lower extremity to a 
bevel gear attached to the propeller shaft. 

The propeller is mounted on the propeller shaft 
which is driven by the bevel gears mentioned above 
In older models, the propeller is attached directlh 
to the shaft by a pin of softer metal which can shear 
off when some underwater obstruction prevents 
the propeller from turning. Owners of this type of 
motor should always carry a supply of these pins 
with them when leaving shore. Later models. how 
ever, employ various means of providing for 4 
slipping action which acts as a clutch to permit 
the engine to run while the propeller has stopped 
temporarily, without damage to either engine or 
propeller. Some have a rubber mounting collar 
which fits over the shear pin, with a metal hub on 
the shaft under the propeller hub. When the pro 
peller is stopped the rubber collar rotates until the 
obstruction is removed or passed over whereupon 
the rubber reseats around the pin and again drives 
the propeller. 

One manufacturer employs a multiple disc clutch 
consisting of composition plates, one sct of which 
is keyed to the propeller shaft and the other set 
keyed to the propeller. This clutch is kept in en- 
gagement by the forward thrust of the propeller 
Upon striking an object the propeller loses its for 
ward thrust thereby disengaging the clutch, elim 
inating the necessity of a shear pin. By using the 
propeller thrust to engage the clutch, the torque 
required to slip the clutch varies with the thrust 
and speed of the propeller. See Figs. 9 and 10. 

In this connection a word on shear pins ts in 
order. These pins are designed and manufactured 
to carry the maximum (plus a safety factor) torque 
of the engine. They afford their protection in that 
they shear if the propeller is obstructed at maxt- 
mum speeds, and the motor and propeller are not 
injured. At low speeds the quick shearing action 
is not obtained, and although the pin may even- 
tually give, an additional strain has been put upon 
the engine and the propeller may become seriously 
damaged. It is the normal tendency to slow down 
when entering obstructed waters which is the op- 
posite of the procedure which would be recom- 
mended by engineering practice. As strange as it 
scems, it is easier on the motor and propeller to 
operate at high engine speeds in obstructed water 
to take advantage of this shearing action. 


SHIFTING MODELS 


The innovation on the 1949 outboards is the use 
of a shift which gives the operator a choice ot 


forward, reverse, or neutral and gives a Hexibility 
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‘operation that was not obtainable previously. The principle employed 
based on the fact that the reduction bevel gear on the drive shaft 
ntrols the direction of rotation of the propeller. In models prior to 
49, some propellers turned clockwise and some counter-clockwise 
pending upon the contact position of the bevel gear, either forward 
raft of the pinion gear. These new models have merely taken advan- 
we of this previously known fact and by installing two bevel gears so 
at either one, or neither, is engaged with the propeller shaft until 
sitioned and linked by a dog clutch, the propeller can be driven in 
ther direction or allowed to remain idle. 

This sliding member or dog clutch is mounted between the two bevel 


ears and is free to slide backward or forward on the shaft. The clutch 


id propeller shaft have mating surfaces so that they must rotate to- 


ether. This clutch has extensions that meet with indentations in the 
ar hubs. In the neutral position the sliding member and bevel gears 


e not in contact and although the pinion on the driveshaft continues 
y drive the bevel gears the power ts not transferred to the propeller 
aft. When the clutch is engaged with either of the gears, the transter 
f power is from the driveshaft pinion to the bevel gear to the clutch 
) the propeller shatt, direction being determined by the gear that the 


Courtesy of Metal Products | ation ——— 












Figure 9 — Multiple disc clutch used 


on Flambeau Outboard Motor. Ex 

tensions which key discs to propel 

ler may be seen in cut-away. Alter- 
nate discs are keyed to shaft. 


acturing Co. 


Figure 10 — Clutches used on Scott-Atwater 
Outboard Motors. This clutch permits slip- 
ping action between clutch cone and clutch 
lining when propeller hits an obstruction. 
Parts from left to right are: adjusting bush- 
ing, spring washer, resilient washer, pro- 
peller, clutch lining, clutch cone. 
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Courtesy of Scott-Atwater Manutacturing Co, 


Figure 11 — Showing position of dog clutch and operating cam for forward, neutral, and reverse reading from left to right 
as used in Scott-Atwater Outboard Motors. 


clutch engages. Safety devices to regulate the specd 
at which shifts can be accomplished are incorporated 
to protect the motor against over-specding in neu 
tral and reverse. The inclusion of the additional gear 
and the levers to control the position of the dog 
clutch have not materially increased the weight of 
these motors. Lubrication of one of these units ts 
accomplished by using an SAE 90 EP lubricant. The 
other continues to use the same special water-proof 
grease that is normally employed in the lower gear 
case. This grease will be discussed more fully later 
See Figs 11 and 12 


IMPORTANCE OF LUBRICATION 


Outboard motors are subject to an extremely 
wide variety of performance requirements. The 
or the water en- 
thusiast who uses his motor for recreational pur- 


usual operator is the sportsman 


poses. For instance, a fisherman may drive his boat 
at top speed to the fishing grounds, then troll at 
extremely low engine speeds for hours following 
which, a return may be made at high speed. The 
owner with a fast hull may run his boat and engine 
at top speed for hours. Under all these widely 
varied service conditions of high or low speed and 
high or low power output — it is necessary to have 
a dependable lubricating oil which will provide 
superior performance, i.¢., protect all moving parts 
from wear, produce little or no deposits, and con- 
tribute to economical and continued trouble-free 
operation. 

Outboard motors, and other two-cycle engines 
of this type previously mentioned, are lubricated 
by the oil carried in the fuel. This oil must lubri- 
cate the main bearings, the piston walls, connecting 
rod bearings on both the crank and pin ends, and 
as these bearings may be either bronze or needle 


type a quality product ts a necessity to obtain the 
performance that has been built into the motor. 
The exact form that the entering fuel mixture takes 
has not been definitely determined, although it is 
believed to be a finely atomized mixture in which 
the fuel component is largely vaporized while the 
oil is present in very small droplets which settle to 
form the lubricating film on the bearing surtaces 


For any one gasoline and oil-fuel mixture, an 
equilibrium ts established within the crankcase and 
in the combustion chamber that determines the 
lubrication conditions under which the motor must 
operate. The oil carried by the fuel entering the 
crankcase forms the film upon which the bearings 
and pistons rely for lubrication. It is interesting to 
follow the flow of the fuel mixture through the 
motor in order to understand the way in which the 
oil performs. Upon entering the crankcase the oil 
forms a film on all interior surfaces to lubricate the 
engine. As flow of the fuel mixture continues, the 
excess over the lubrication needs will again be 
transformed into a mist of fine droplets by the 
movement of the engine parts. If this were not 
true, the excess of oil would accumulate in the 
crankcase. This mist is then carried continuously 
into the combustion chamber where it again forms 
a film upon all surfaces including spark plugs and 
piston heads as well as those points where lubrica- 
tion is needed. This is confirmed by the fact that 
the piston and cylinder walls are wet with an oil 
film whenever the engine is stopped and inspected 
after it has been running on a satisfactory fuel and 
oil mixture. During the course of combustion, the 
oil will be burned along with the fuel. 

The use of a proper oil obviously is very impor 
tant, 1.€., it should possess special characteristics 
which will enable it on the one hand to lubri- 


[44] 


cat 
de 
Lo 
Mme 
tre 


oil 


Sal 


949 


‘ight 


the 
tor. 


kes 


ich 
the 
to 


an 
ind 
the 
ust 
the 
igs 

to 
he 
he 
oil 


he 





LUBRICATION 





GEAR FOR 
"REVERSE" 


GEAR FOR 
"FORWARD" 


SLIDING 
‘ MEMBER 


Courtesy of Johnson Motors 


Figure 12 — Showing members of gear case for operation of shift use in 
Johnson Model QD Outboard Motor. 


cate satisfactorily, and on the other hand to reduce 
deposits in the combustion chamber to a minimum 
Low deposit forming tendencies protect against 
ring sticking, port clogging and reduce ignition 
troubles. 

Extensive studies of the effect of different base 
oils and additive type oils in outboard motors have 
resulted in the marketing of oils designated as being 
satisfactory for outboard motor use. 


OIL SELECTION 

The best reason for owners of outboard motors 
using an oil manufactured specifically for these 
motors is to insure that their engines are lubricated 
at all times with a motor oil of the most desirable 
characteristics. Aside from the small portion which 
may work its way through the bearings and along 
the shaft, all of the oil is subjected to high operat 
ing and combustion temperatures with the result- 


ing oxidation and burning of the lubricant and the 
formation of some deposit on the piston and in the 
combustion chamber. 

Paraftin base oils have a low volatility and wil! 
withstand higher operating and piston tempera 
tures while retaining their lubricating value. Upon 
burning however they may leave a larger and more 
tenacious deposit and the products of combustion 
and oxidation formed by this type of oil in the 
combustion chamber, on the piston head, and cylin 
der side walls are sticky and tarry. These forma 
tions have great adherence to metal surfaces and 
they tend to clog the piston rings and varnish the 
pistons more readily than oils of higher volatility. 

Varnish and sludge may also form in the crank 
case on the connecting rods, connecting rod bear 
ings, and wrist pins, and they are affected by ex 
tremes of temperature both high and low. Low 
water temperatures may lead to low operating tem- 
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Figure 13 


peratures and deposits may accumulate throughout 
the engine. High cngine temperatures promote the 
oxidation of the oil and the formation of varnishes 
as noted above, occasionally with sertous results to 
the engine 

Naphthene base oils form small amounts of sooty 
types of deposit which do not adhere as readily to 
the metal and which blows out more easily through 
the exhaust, thus keeping the combustion chamber, 
piston and exhaust system fairly clean. Being mor 
volatile, however, than paraffin base oils, they evap 
orate more readily from the pistons and cylinder 
walls and permit higher ring and cylinder wear 
under full load, and in extreme cases of overload 
ing or overspeeding may allow piston seizure duc 
to metal to metal contact. 

Vhere are thus these two extremes that the re 
finer has to work between to produce the best lubri 
cant. The ideal situation ts attained somewhere b« 
tween these two so that the finished oil gives the 
maximum lubricating protection with the least dé 
posits. The wide choice of bas« stocks and modern 
refining methods enable the retiner and marketer to 
process and offer products so that the ultimate in 
performance IS assured to the uscfr, ‘| here are motor 
oils available in service stations that are satisfactory 
lubricants ior use in outboard motors, although 
some of these oils would usually not be as satis 
factory from the standpoint of deposit formation 
ring sticking, port clogging, short spark plug life, 


ct¢ 
ADDITIVE OILS 


The use of additives to promote engine cleanli 


Metallic deposit fused 





across electrodes of spark plug 


ness and give better ott stability is effective in out 
board 2 stroke cycle gasoline motors as well as in 
2 stroke and 4 stroke cycle gasoline and dicsel en 
vines that are lubricated by the oil carried in th 
crankcase. Many tests conducted on outboard mo 
tors have demonstrated that the use of an additive 
oil improves engine cleanliness both in the crank 
case and on the pistons when « ompare d to the usual 
straight mineral oil 

Since the additives used for the 
cleanliness of engine parts usually are oil solubl 


promotion ol 


complex compounds of metallic base, they in com 
bination with the lead. salts 
lead present in gasoline, 1 


from the tetraethyl 
present in appreciable 
quantity, May ZIve ExCessiVv« rer posits on the piston 
crown, inside the cylinder: head and at the exhaust 
ports and frequent cleaning of the engine may be 
required. Also these metallic deposits will some 
spark gap. See Fig 
13 for a typical bridge. This results in misfiring 


times fuse across or bridge the 


and eventual engine stoppage 

Such deposits also may build up gradually be 
tween the spark plug electrodes and partially clos 
the spark plug gap. When the gap is reduced in 
this manner, it will reduce the spark plug electrical 
resistance and the spark will occur in that particular 
cylinder as much as 50 degrees before the normal 
time. This premature spark known as a maverick 
spark does not occur with all types of magnetos 

During the war some initial difficulty was cx 
perienced with large horsepower engines which reé 
sulted in piston failure using additive oils available 
for the armed services. Design changes and other 


{ 46 } 


Figur 


adtu 
that 
tion 
limit 
jen 
} FCS 
| Ist 

| 
DOS! 
mot 


wit! 





19 LUBRICATION 


mended when racing, using gasoline for fuel. 


GREASE 








, The gears in the lower gear case are generally 
lubricated by a special type of grease. As noted 
above, an SAE 90 EP lubricant is used on one of 

’ the new shift models and certain other modcls use 
the same type of oil as is used in the fuel mixture. 
When grease ts used it should be onc compounded 
from spt ( ially sclecte d sOaps and Spc tal oils so that 
the tinal produ t has all of the desired propertucs. 
These would include proper body, low starting 
torques at low temperatures yet adequate body at 
high temperaturcs; proper adhesiveness, so that a 
film on the gears will protect them from rusting 
ind corrosion; and proper oil films to insure perfect 
lubrication under all conditions. The grease seals 
of these motors are designed to prevent the cn- 
trance of water into the gcar case, but although 
this problem has been largely overcome, some water 
will occasionally find its way into the housing. 

j 

1) 

) 

¢ ( t Mus Gear V Ir 
Figure 14 — Exterior view of 5 H.P. Model AA-4 Neptune 

| Motor. 

adjustincnts surmounted the problem, however, so 
that these motors performed a valuable contribu 
tion. This problem in its more serious aspects was 

| linuted to the large horsepower motors where pre 


ignition subyected the piston to excessive héat and 
pressure. Fig. 15 shows a typical illustration of 


piston failure caused by early ignition 


Phe best way to insure against spark plug de 


posits ind fouling is to use a high quality outboard 
motor oil properly mixed tn the correct proportions 


with a good quality gasoline 





OIL-TO-GASOLINE MIXTURE RATIO i 
Phe manutacturers of outboard motors have 
worked out proper lubrication recommendations 
for each model and usually this information 1s 
printed on a plate attached to the engine. Wall ef - 
charts and booklets showing the proper oil-to-gaso- 
line mixture ratio for every make and model of out- 
board motor are published by most oil companies 
nd are avatlable in service stations 


Racing engines require a heavier ol than gen 
. , Fi > — Alth hh i i i 
vice outboard motors. An SAE 50 or SAE 60 igure 15 sa ole ‘ shown in top of eee oem, 
failure may also occur in the ring area or occasionally in 
the piston skirt, 


cral SCI 


highly retined straight mineral oil is usually recom 
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Courtesy Chris-Craft 


Corp oration 


Figure 16 — Exterior view of Chris-Craft 
5.5 H.P. Outboard Motor. 


Proper maintenance: i.e. removing the water and 
repacking the housing with fresh grease is a prac 
tice that should be carried out at regular intervals. 


GASOLINE 

In order to get top performance from service 
type outboard motors, it is not necessary or desir- 
able to use premium grade gasoline. All outboard 
motors except racing engines are designed to oper 
ate satisfactorily on regular priced automotive typ¢ 
gasoline of 70 minimum ASTM octane number. 
The use of additives in the gasoline for the purpose 
of increasing speed or power is not recommended. 
Such additives actually may be harmful. 

The fuels used in outboard racing motors are 
generally especially prepared by and for the driver, 
and the formulas are not widely publicized. Some 
racing fuels, however, have methanol as their chief 
ingredient and as mineral oils are not soluble in 
this fuel, castor oil is then used as the lubricant. 


SALT WATER 
Many outboards are operated in salt water so 
the care which should be observed in this service 
should be noted, t.e.: 
Do not allow the motor to stand in the 
water when not in use. Whenever pos- 


r 
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sible, the engine should be operated for a 
few moments in a barrel of fresh water 
or the cooling system flushed with fresh 
water to prevent corrosion and accumula- 
tion of salt deposits. 
Wiping the motor with a slightly oily 
rag after such use also is beneficial. 
The gear plugs in the case should be 
removed and any water entrained run out 
by rocking the motor; then repack with 
additional grease. 
STORAGE 
The proper storage of an outboard motor during 
the winter is important so that no difficulty is en- 
countered the following Spring in quickly and 
casily preparing tor the new season. Before laying 
the engine away the cooling system should be 
Hushed with fresh water. This can be accomplished 
by running the motor for a short period (2 to 5 
minutes) in fresh water or using a hose. The fuel 
should be drained and the fuel system (gas lines 
and carburetor) should be cleaned. New grease 
should be forced into the housing until all the old 
crease is forced out of the vent; then the motor 
should be turned over a few times so that this new 
grease is distributed over the gears to protect them 
until next season. Spark plugs should be removed 
and the points dipped into oil. A small amount (1 
to 2 tablespoonsful) of oil should be poured into 
each cylinder and after replacing the plugs rotate 
the motor a few times by hand to distribute an oil 
film over the piston and cylinder walls as a protec- 
tion against rust. Upon completion of these pre- 
cautions the motor should be wiped with a dry and 
then with an oily cloth and wrapped in either canvas 
or heavy paper as protection against the atmos- 
phere. The motor should be stored upright in a 
normal operating position in a dry place. 


REMOVAL FROM STORAGE 

Returning the motor to service the next spring 1s 
quickly accomplished by removing and cleaning the 
plugs, checking the gap, etc., spinning the motor 
a few times while the plugs are out to remove ex- 
cess oil from the cylinders. Fill the fuel tank with 
a fresh blend of fuel, attach all wires, tighten all 
nuts and the motor is ready to take on the first trip. 


CONCLUSION 

Outboard motors and their close relations, the 
2-cycle engine, powering generators, etc., have firmly 
established themselves in the American way of life. 
They have become a dependable source of power 
that finds many uses in both the work-a-day and 
recreational activities of everyone. Further refine- 
ments in design and mechanical features will no 
doubt be made in the future by this progressive in- 
dustry, but the manufacturers have done an ex 
cellent job of taking the work out of play. 


Printed in U. S. A. by 
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305 East 45th Stree 
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FOSTER WINS GOLD CUP AGAIN! Repeating his 
thrilling performance of 1947, racer Danny 
Foster again took top honors in the Gold Cup 
classic of 1948. Shown driving ‘’Miss Great Lakes,’’ 
rolvaal-to Ml op Malet te Mm PL-ticeliMitoliltiiclaitic-imolile My oleate 


man Albin Fallon, Foster completed the grueling 
90-mile course over choppy Detroit River well 
ahead of the only other entry in a field of 
15 to finish. Once again, Foster fueled and 
lubricated his boat exclusively with Texaco! 


TEXACO THE CHOICE 


when the going’s toughest 


T takes the finest fuels and lubricants to give 
I a boat engine the extra power and protection 
it needs for a major race. That’s why Danny 
Foster — winner of the last two Gold Cup 
classics — chose Texaco fuel and lubricants for 
his boats... why any boat will operate at its 
best — with ‘Texaco! 

There’s Texaco Marine Motor Oil to keep 
engines clean — free from troublesome carbon, 
gum and sludge. America’s leading boat and 
engine builders use and recommend it to assure 
utmost dependability, extra protection against 


THE TEXAS COMPANY ° 
ATLANTA, GA. 864 W. Peachtree Street 
BOSTON 17, MASS. 20 Providence Street 
BUFFALO 3, N. Y. 14 Lafayette Square 
BUTTE, MONT. . 220 North Alaska Street 
CHICAGO 4, ILL. 332 So. Michigan Avenue 
DALLAS 2, TEX. 2310 So. Lamar Street 
DENVER 1,COLO. . . . . 910 16th Street 


SEATTLE 11, WASH. 


TEXACO PRODUCTS * 


wear, lowest possible upkeep costs. 

And Texaco Marine White Gasoline really 
powers a boat — assures lightning starts . . . fast, 
smooth warm-ups . . . instant, surging power 
at the touch of the throttle. And it’s premium 
quality — does not form gum in copper tanks 
or fuel lines! 

For more fun afloat, use your Texaco Water- 
front Dealer’s products and services. You're 
always welcome at his dock. The Texas 
Company, Marine Sales Division, 135 East 
42nd Street, New York 17, New York. 


DIVISION OFFICES 
HOUSTON 1, TEX. . 720 San Jacinto Street 
INDIANAPOLIS 1, IND., 3521 E. Michigan Street 
LOS ANGELES 15, CAL. . 929 South Broadway 
MINNEAPOLIS 2, MINN. . 300 Baker Bldg. 
NEW ORLEANS 6, LA., 919 St. Charles Street 
NEW YORK 17,N. Y. 205 East 42nd Street 
NORFOLK 1, VA. Olney Rd. & Granby St. 

1511 Third Avenue 


Texaco Products distributed throughout Canada by McColl-Frontenac Oil Company, Limited, MONTREAL, CANADA 





